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(54) ROTOR PUMP 

(57) The invention discloses a rotor pump including 
a cylinder block having a front and rear end covers se- 
cured to the front and rear end surfaces of the cylinder 
block respectively, said cylinder block defines a inner 
chamber together with the front and rear end covers; a 
cam rotor being fitted in the inner chamber of the cylin- 
der block, a portion of the cam rotor having the maxi- 
mum turning radius, bringing into sliding contact with the 
inner surface of cylinder block so as to form an axially 
extended seal region; a shaft, on which the cam rotor 
assembly is mounted and ratable therewith; a chamber 
separating means for separating the axially extended 
sealed chamber, which is formed between the outer sur- 
face of rotor and the inner wall of cylinder block, into an 
intake chamber and an exhaust chamber; and an inlet 
and an outlet provided at the two sides of said separat- 
ing means and communicating with the intake chamber 
and the exhaust chamber respectively, wherein said 
chamber separating means comprises a dam plate, on 
an end of which pivot pin is mounted and which end is 
opposed to the cam rotor, said cylinder block forms an 
axially extending hole open to the inn^r chamber, said 
dam plate is mounted in the hole and supported rotata- 
blely by the hole and makes the dam plate rotatable in 
a predetermined range, said dam plate divides the inner 
chamber of the cylinder chamber into the intake cham- 
ber and the exhaust chamber by supporting on the outer 
peripheral of the cam rotor; and a biasing spring being 
used to bias the dam plate so as to the inner of the dam 
plate abutted againsfthe outer surface of said cam rotor, 
one end of said biasing spring acts on the cylinder body 
while the other end of it acts directly on the pin of the 



dam plate. 




FIG. 1 
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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to an energy conversion 
device which converts mechanical energy into pressure 
energy, and particularly to a rotary pump. 

BACKGROUND OF THE INVENTION 

[0002] The conventional rotary pumps have much 
more advantages than pumps of other type, but they 
have the following drawbacks: the manufacturing proc- 
ess is complicated, the sealing is not reliable, and the 
reliability of the mechanical structure and the sealing 
drops deeply especially when the volume increases, 
and as a result, it is difficult to increase volume flow. The 
main reason that results in the above drawbacks lies in 
that the movable separating block, which separates the 
high pressure chamber from the low pressure chamber, 
has a small moving range and has a poor reliability. And 
when increasing the volume flow, the manufacturing 
process is more difficult to realized. 
[0003] A pump is known in which a separator plate is 
mounted on a separator plate shaft or is integral with it, 
the separator plate shaft extends through and is sup- 
ported by the front and rear end covers, and the biasing 
spring, which is located outside the end covers and bi- 
ases the separator plate, acts on the portion of the sep- 
arator plate shaft which extends out of the end covers. 
The pump with such structure has the following draw- 
backs: since the separator plate shaft is supported by 
the hole in the body of the cylinder block and the holes 
in the front and rear end covers, the requirements for 
the accuracy of the size of the three holes are high and 
the three holes must be strictly aligned; if the front and 
rear end covers displace relative to the cylinder block 
body due to vibration during the operation of the pump, 
or assembly errors exist, the three holes will not be 
aligned strictly. As a result, the rotation of the separator 
plate shaft will be affected, and thus the performance of 
the pump. Furthermore, the assembly process is very 
complicated. 

SUMMARY OF THE INVENTION 

[0004] I n consideration of the above, the object of the 
invention is to provide a rotary pump in which a more 
reliable sealing can be achieved between the high pres- 
sure chamber and the low pressure chamber, and the 
volume flow can be increased under the conditions of 
the same volume and weight. The rotary pump of the 
invention has a simple and compact structure, is easy 
to assemble and has an improved performance. 
[0005] To achieve the above object, according to one 
aspect of the invention there is provided a rotary pump, 
comprising: 



a cylinder block which comprises a cylinder block 
body, a front end cover and a rear end cover which 
are attached to a front end surface and a rear end 
surface of the cylinder block body respectively, said 
5 cylinder block body and the front and rear end cov- 
ers defining an inner chamber; 
a cam rotor fitted in the inner chamber of the cylin- 
der block, the portion of the cam rotor with a maxi- 
mum radius coming into sliding contact with an in- 
to ner wall of the cylinder block so as to form an axialry 
extending sealing region; 

a shaft, said cam rotor being mounted on the shaft 
and being rotatable therewith; 
separating means for separating an axial fy extend- 
'5 ing sealed chamber into an induction chamber and 
an exhaustion chamber, said axialry extending 
sealed chamber being formed between the outer 
circumferential surface of the cam rotor and the in- 
ner surface of the cylinder block; 

20 

an inlet and an outlet provided on the two sides of 
the separating means and communicating with the in- 
duction chamber and the exhaustion chamber respec- 
tively, wherein said separating means comprises: 

25 

a separator plate wh ich is provided with a pivot shaft 
at an end opposite to the cam rotor, said cylinder 
block body being formed with an axially extending 
hole which opens to the inner chamber, said sepa- 
30 rator plate pivot shaft being fitted in the hole and 
being rotatably supported by the hole so that it can 
rotate in a predetermined range, the inner end of 
the separator plate abutting against the outer cir- 
cumferential surface of the cam rotor and separat- 
es ing the sealed chamber into the induction chamber 
and the exhaustion chamber, said separator plate 
pivot shaft being disposed between the inner sur- 
faces of the front and rear end covers; 
a biasing spring for biasing the separator plate to 
40 force the inner end of the separator plate to abut 
against the outer circumferential surface of the cam 
rotor, one end of the biasing spring acting on the 
separator plate pivot shaft and the other end of the 
biasing spring acting on the cylinder block body. 

45 

[0006] Preferably, said biasing spring is fitted in an ax- 
ial hole formed on the separator plate pivot shaft. 
[0007] Preferably, said axial hole is a through hole, 
and the pump comprises two biasing springs which are 
so provided which are respectively disposed at the two 
ends of the through hole. 

[0008] Preferably, said separator plate pivot shaft is 
formed with an axial blind hole on either axial end there- 
of , and a biasing spring is fitted in each of the blind holes. 
55 [0009] Preferably, said biasing spring is a cylindrical 
torsional spring, a plate spring or a planar spiral spring. 
[0010] Preferably, an axialry extending slit is formed 
in the circumferential wall of the axial hole on the sepa- 
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rator plate pivot shaft, and a circumferential ly extending 
cutout is formed at the end of the circumferential wall of 
the axial hole which is adjacent to the end cover; and a 
radial recess is formed at the corresponding axial end 
of the hole in the cylinder block body, the radial recess 
is open at the axial end surface of the cylinder block 
body, one end of the biasing spring is disposed in the 
slit on the separator plate pivot shaft, and the other end 
of the spring extends out radially through the cutout on 
the separator plate pivot shaft and is disposed in the 
radial recess in the cylinder block body. 
[0011] Preferably, the circumferential location of the 
cutout on the separator plate pivot shaft and thus the 
recess in the cylinder block body is on the side where 
the low pressure chamber is located. 
[0012] Preferably, said cam rotor is a cylindrical cam 
rotor which comprises a cylindrical cam and a bush 
which ratatably fits over the cylindrical cam. 
[0013] Preferably, said cam is formed with a weight- 
removing hole so as to reduce the centrifugal force gen- 
erated when the cam rotor rotates. 
[0014] Preferably, a receiving recess is formed in the 
inner wall of the cylinder block body, so that the sepa- 
rator plate is received in the receiving recess when piv- 
oting to the upper position due to the rotation of the cam 
rotor. 

[0015] Preferably, the side of the separator plate, 
which faces the cam rotor, is in the shape of a circular 
arc surface the radius of which is substantially equal to 
the radius of the inner chamber of the cylinder block, so 
that when the separator plate is in a position where it is 
received in the receiving recess, its contour is substan- 
tially flush with the contour of the inner chamber of the 
cylinder block. 

[0016] According to another aspect of the invention, 
the rotary pump may include a plurality of cylinders. And 
in the rotary pump with a plurality of cylinders, the rotors 
are so arranged as to achieve dynamic balance. 
[0017] With the separating means of the invention, the 
volume efficiency of the rotary pump is increased great- 
ly, and the rotary pump has a simple structure and 
achieves rational conditions for mechanical movement, 
the noise and vibration can be further reduced and the 
operation performance of the pump is improved. 

BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS 

[0018] The invention will be described in detail with 
reference to the accompanying drawings, in which 

FIG. 1 is a cross-sectional view of the first embod- 
iment of the rotary pump in accordance with the in- 
vention; 

FIG. 2 is a longitudinal sectional view of the rotary 
pump shown in FIG. 1; 

FIG. 3 is a schematic partial view of the pivot shaft 
of the separator plate, showing the axially extending 



slit and the circumferentially extending cutout 
formed on the circumferential wall of the sprint- 
mounting hole which is formed on the pivot shaft of 
the separator plate. 

DETAILED DESCRIPTION OFTHEPREFERRED 
EMBODIMENTS 

[0019] Reference is now made to FIGS. 1 and 2 which 
are the cross-sectional view and the longitudinal sec- 
tional view of a preferred embodiment of the rotary pump 
in accordance with the invention. 
[0020] As shown in FIGS. 1 and 2, the rotary pump in 
accordance with the preferred embodiment of the inven- 
tion comprises a cylinder block 100, the cylinder block 
1 00 is comprised of a cylindrical cylinder block body 1 , 
a front end cover 13 and a rear end cover 14, the front 
end cover 13 is attached to the front end surface of the 
cylinder block body 1 and the rear end cover 14 is at- 
tached to the rear end surface of the cylinder block body 
1 . The cylinder block body 1 and the front and rear end 
covers 13 and 14 define an inner chamber. 
[0021 J In the inner chamber of the cylinder block there 
is disposed a cam rotor 20, and an axially extending 
sealed chamber 1 1 is formed between the outer circum- 
ferential surface of the cam rotor and the inner surface 
of the cylinder block. The cam rotor 20 is mounted on a 
shaft 4 and is circumferentially fixed by means of a key 
5. The shaft 4 is supported by the bearings 1 5 which are 
respectively mounted in the front and rear end covers 
13 and 14. The cam rotor 20 has a contact portion 60 
the radius of which is substantially equal to the radius 
of the inner chamber of the cylinder block, a clearance 
formed between the contact portion and the inner wall 
surface of the cylinder block is such that it allows the 
cam rotor to slide relative to the inner wall surface of the 
cylinder block and an axially extending sealing region is 
formed therebetween. 

[0022] A separating means 40, which separates the 
sealed chamber 11 into an induction chamber 70 and 
an exhaustion chamber 71 , is provided in the cylinder 
block 100. On the two sides of the separating means 40, 
there are respectively provided an inlet 8 and an outlet 
9 in the wall of the cylindrical body which communicates 
with the induction chamber and the exhaustion chamber 
respectively. 

[0023] As shown in FIGS. 1 and 2, the cam rotor 20 
comprises a cylindrical cam 2 which is eccentrically 
mounted on the shaft 4 through a key 5, and a bush 3 
is rotatably fitted over the cylindrical cam 2. To reduce 
the influence of the centrifugal force generated when the 
cam rotor 20 rotates, a weight-removing hole 10 is 
formed in the cylindrical cam. As an alternative solution 
of reducing the influence of the centrifugal force, a bal- 
ance weight 12 may be mounted on the shaft 4. The 
above two solutions of reducing the influence of the cen- 
trifugal force may be used separately or used in combi- 
nation. Since the bush 3 is rotatably fitted over the cy- 
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lindrical cam 2, the bush 3 can rotate relative to the cy- 
lindrical cam 2 when the cam rotor 2 rotates, thus re- 
ducing the wear of the cam rotor 20 and/or the wall sur- 
face of the inner chamber of the cylinder block. 
[0024] The separating means 40 comprises a sepa- 
rator plate 6 which is pivotally mounted on the cylindrical 
cylinder block body 1 , and a biasing means is provided 
to force the inner end of the separator plate 6 to abuts 
against the outer circumferential surface of the cam ro- 
tor 20, and a sliding and sealing contact is achieved be- 
tween the outer circumferential surface of the cam rotor 
and the inner end of the separator plate so as to sepa- 
rate the sealed chamber 1 1 into an induction chamber 
and an exhaustion chamber. 

[0025] As a preferred solution, a receiving recess 21 
may be formed in the inner wall of the cylinder block 
body 1 , so that the separator plate 6 is received in the 
receiving recess when pivoting to the upper position due 
to the rotation of the cam rotor 20, thus improving the 
volume efficiency of the rotary pump while preventing 
the separator plate 6 from interfering with the rotation of 
the cam rotor 20. Preferably, the side of the separator 
plate 6, which faces the cam rotor 20, is in the shape of 
a circular arc surface the radius of which is substantially 
equal to the radius of the inner chamber of the cylinder 
block. Thus, when the separator plate 6 is in a position 
where it is received in the receiving recess 21 , its con- 
tour is substantially flush with the contour of the inner 
chamber of the cylinder block. 

[0026] The separator plate 6 is provided with a pivot 
shaft 16 at its distal end opposite to the cam rotor 20, 
and the pivot shaft 16 is fitted in a hole 21 which is 
formed in the cylinder block body 1 and extends axially, 
the hole 21 opens to the inner chamber of the cylinder 
block at its radial inner side. The pivot shaft 1 6 is mount- 
ed in the hole 21 and thus is rotataly supported by the 
hole 21 . The pivot shaft 16 is disposed between the in- 
ner end surfaces of the front and rear end covers with 
a necessary axial fit clearance between the shaft 1 6 and 
the inner end surfaces of the front and rear end covers, 
and thus the pivot shaft 16 is not associated with the 
covers in any other way. 

[0027] The biasing means of the separating means 40 
comprises a cylindrical helical spring 7. As shown, the 
biasing spring 7 is fitted in the axial hole 22 formed in 
the shaft 1 6, one end of the biasing spring 7 acts on the 
shaft 16 and the other end acts on the stator so as to 
bias the separator plate 6 to force the inner end of the 
separator plate 6 to abut against the outer circumferen- 
tial surface of the cam rotor 20. Similarly, the biasing 
spring 7 is not associated with the end covers in any 
way. 

[0028] In the shown embodiment, the shaft 16 is 
formed with a spring-mounting hole 22 on either axial 
side of the shaft 16. In order to mount the biasing spring 
7, an axially extending slit 23 is formed in the circumfer- 
ential wall of the spring-mounting hole 22 of the shaft 
1 6, and a shallow circumf erentially extending cutout 24 



is formed at the end of the circumferential wall of the 
spring-mounting hole 22 which is adjacent to the end 
cover; and furthermore, a radial recess 25 is formed at 
the axial end of the hole 21 of the cylinder block body 1 , 

s the radial recess 25 is axially open at the axial end face 
of the cylinder block body 1 , as shown in figs 1 and 3. 
[0029] Accordingly, when mounting the biasing spring 
7, one end of the cylindrical helical spring is inserted into 
the slit 23 of the shaft 16. Therefore, the one end of the 

10 torsional spring is located in the slit 23 when the main 
body of the torsional spring is inserted into the spring- 
mounting hole 22. And the other end of the spring ex- 
tends out radially through the cutout 24 formed on the 
shaft 1 6 and is inserted into the radial recess 25 in the 

is cylinder block body 1, thus fitting the biasing sprint in 
place. Since the other end of the spring extends out ra- 
dially through the cutout 24 formed on the shaft 1 6 and 
is inserted into the radial recess 25 in the cylinder block 
body 1 , it can be located inside the axial end surface of 

20 the cylinder block body 1 . The circumferential size of the 
cutout 24 on the shaft 1 6 is such that it does not impede 
the rotation of the pivot shaft 16 of the separator plate. 
Preferably, in the assembled state, the circumferential 
location of the cutout 24 on the shaft 1 6 and thus the 

25 location of the recess 25 in the cylinder block body 1 are 
at the side where the low pressure chamber is located. 
[0030] As compared with the prior art solution in which 
the shaft of the separator plate extends out through the 
end covers and the biasing spring is located outside the 

30 end cover, the rotary pump of the present invention 
leads to improvements of the assembly process and is 
simple and compact in structure, because the pivot shaft 
1 6 of the separator plate is not associated with the end 
covers in any other way except that a necessary axial 

35 fit clearance is maintained between it and the inner end 
surfaces of the front and rear end covers of the cylinder 
block and the biasing spring is not associated with the 
front and rear end covers of the cylinder block in any 
way. 

40 [0031] The operation of the rotary pump in accord- 
ance with the invention is now described in connection 
with the drawings. 

[0032] As shown in FIG. 1, when the cam rotor 2, 
which is driven by the shaft 4, rotates clockwise in the 

45 direction indicated by the arrow, the volume of the in- 
duction chamber 70 increases, and therefore a negative 
pressure is established in the induction chamber As a 
result, gas or liquid flows into the cylinder via the inlet 8 
which communicates with the induction chamber; at the 

so same time, the gas or liquid in the exhaustion chamber 
71 is compressed as the contact portion 60 rotates 
clockwise, and is discharged via the outlet 9 which com- 
municates with the exhaustion chamber. Under the ac- 
tion of the biasing means, the separator plate is kept in 

55 good contact with the rotor all the time. Therefore, a 
good sealing is achieved between the induction cham- 
ber and the exhaustion chamber to allow for the above- 
mentioned operation. The above process is repeated 
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continuously as the cam rotor rotates. 
[0033] Although the invention has been described in 
connection with the embodiments, those skilled in the 
art will appreciate that the embodiments are exemplary 
but not limitative, various modifications are possible 
without departing from the spirit and scope of the inven- 
tion. 

[0034] As an alternative to the above solution, a struc- 
ture as described below can be adopted. An axially ex- 
tending plate spring, which is integral with the pivot shaft 
of the separator plate, may be provided on the side of 
the separator plate pivot shaft opposite to the separator 
plate, and an axially extending slot may be formed in the 
wall of the hole 21 in the cylinder block body 1. In the 
assembled state, the plate spring is inserted axially into 
the axially extending slot in the cylinder block body 1 , 
thus the other end of the separator plate abuts against 
the outer circumferential surface of the cam rotor under 
the action of the plate spring. 

[0035] Furthermore, in the above embodiment, a 
spring-mounting hole 22 is formed on each axial end of 
the separator plate pivot shaft 16 and a biasing spring 
is fitted in each spring-mounting hole. As an alternative, 
however, it is possible that only one axial end of the sep- 
arator plate pivot shaft 1 6 is formed with a spring-mou nt- 
ing hole into which a biasing spring is fitted. Moreover, 
in the above two solutions, the spring-mounting hole(s) 
may be through hole(s). In the above embodiment, one 
end of the biasing spring, which is opposite to the end 
cover, is disposed in the axially extending slit 23 formed 
in the circumferential wall of the spring-mounting hole 
22, this can be modified such that the one end of the 
biasing spring, with its structure modified, is disposed in 
a slot formed on the bottom of the spring-mounting hole 
22. 

[0036] In the above embodiment, a cylindrical torsion- 
al spring is used. However, the cylindrical torsional 
spring may be replaced by a plate spring, which is in the 
shape of Q when viewing in the axial direction or a planar 
spiral spring. When Q type plate spring is used, one end 
of the plate spring is disposed the slit 23, and the other 
end of the plate spring extends out radially through the 
cutout 24 formed on the shaft 1 6 and is inserted into the 
radial recess 25 in the cylinder block body 1 . And when 
a planar spiral spring is used, the radial inner end of the 
spring needs to extend out through the coils of the planar 
spiral spring, therefore a hole should be formed on each 
coil. Thus, the two ends of the planar spiral spring may 
be inserted respectively into the slit 23 and the radial 
recess 25 in the cylinder block body 1 . 
[0037] In the above embodiment, the inlet 8 and the 
outlet 9 are respectively formed in the circumferential 
wall of the cylinder block body 1 , however they can also 
be formed in the front and rear end covers. In addition, 
a plurality of separating means may be provided in the 
circumferential direction of the cylinder block body. 



Claims 

1 . A rotary pump, comprising: 

5 a cylinder block which comprises a cylinder 

block body, a front end cover and a rear end 
cover which are attached to a front end surface 
and a rear end surface of the cylinder block 
body respectively, said cylinder block body and 

10 the front and rear end covers defining an inner 

chamber; 

a cam rotor fitted in the inner chamber of the 
cylinder block, the portion of the cam rotor with 
a maximum radius coming into sliding contact 

15 with an inner wall of the cylinder block so as to 

form an axially extending sealing region; 
a shaft, said cam rotor being mounted on the 
shaft and being rotatable therewith; 
separating means for separating an axially ex- 

20 tending sealed chamber into an induction 

chamber and an exhaustion chamber, said ax- 
ially extending sealed chamber being formed 
between the outer circumferential surface of 
the cam rotor and the inner surface of the cyl- 

25 inder block; 

an inlet and an outlet provided on the two 
sides of the separating means and communicating 
with the induction chamber and the exhaustion 
30 chamber respectively, wherein said separating 
means comprises: 

a separator plate which is provided with a pivot 
shaft at an end opposite to the cam rotor, said 

35 cylinder block body being formed with an axially 

extending hole which opens to the inner cham- 
ber, said separator plate pivot shaft being fitted 
in the hole and being rotatably supported by the 
hole so that it can rotate in a predetermined 

40 range, the inner end of the separator plate abut- 

ting against the outer circumferential surface of 
the cam rotor and separating the sealed cham- 
ber into the induction chamber and the exhaus- 
tion chamber, said separator plate pivot shaft 

45 being disposed between the inner surfaces of 

the front and rear end covers; 
a biasing spring for biasing the separator plate 
to force the inner end of the separator plate to 
abut against the outer circumferential surface 

so of the cam rotor, one end of the biasing spring 

acting on the separator plate pivot shaft and the 
other end of the biasing spring acting on the cyl- 
inder block body. 

55 2. The rotary pump of claim 1 , wherein said biasing 
spring is fitted in an axial hole formed on the sepa- 
rator plate pivot shaft. 
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3. The rotary pump of claim 2, wherein said axial hole 
is a blind hole. 

4. The rotary pump of claim 2, wherein said axial hole 
is a through hole. 

5. The rotary pump of claim 4, wherein two biasing 
springs are provided which are respectively dis- 
posed at the two ends of the through hole. 

6. The rotary pump of claim 2, wherein said separator 
plate pivot shaft is formed with an axial blind hole 
on either axial end thereof, and a biasing spring is 
fitted in each of the blind holes. 

7. The rotary pump of claim 2, wherein said biasing 
spring is a cylindrical torsional spring, a plate spring 
or a planar spiral spring. 

8. The rotary pump of any one of claims 2-7, wherein 
an axially extending slit is formed in the circumfer- 
ential wall of the axial hole on the separator plate 
pivot shaft, and a circumferential ty extending cutout 
is formed at the end of the circumferential wall of 
the axial hole which is adjacent to the end cover; 
and a radial recess is formed at the corresponding 
axial end of the hole in the cylinder block body, the 
radial recess is open at the axial end surface of the 
cylinder block body, one end of the biasing spring 
is disposed in the slit on the separator plate pivot 
shaft, and the other end of the spring extends out 
radially through the cutout on the separator plate 
pivot shaft and is disposed in the radial recess in 
the cylinder block body. 

9. The rotary pump of claim 8, wherein in the assem- 
bled state, the circumferential location of the cutout 
on the separator plate pivot shaft and thus the re- 
cess in the cylinder block body is on the side where 
the low pressure chamber is located. 

10. The rotary pump of claim 1 , wherein said inlet and 
outlet are formed on the cylinder block body or the 
front and rear end covers. 

11 . The rotary pump of claim 1 , wherein said cam rotor 
is a cylindrical cam rotor which comprises a cylin- 
drical cam and a bush which rotatably fits over the 
cylindrical cam. 

12. The rotary pump of claim 1, wherein said cam is 
formed with a weight-removing hole so as to reduce 
the centrifugal force generated when the cam rotor 
rotates. 

13. The rotary pump of claim 1, wherein a balance 
weight is attached to the shaft for balancing the cen- 
trifugal force generated when the cam rotor rotates. 



14. The rotary pump of claim 1 , wherein a receiving re- 
cess is formed in the inner wall of the cylinder block 
body, so that the separator plate is received in the 
receiving recess when pivoting to the upper position 

5 due to the rotation of the cam rotor. 

1 5. The rotary pump of claim 1 4, wherein the side of the 
separator plate, which faces the cam rotor, is in the 
shape of a circular arc surface the radius of which 

io is substantially equal to the radius of the inner 
chamber of the cylinder block, so that when the sep- 
arator plate is in a position where it is received in 
the receiving recess, its contour is substantially 
flush with the contour of the inner chamber of the 

15 cylinder block. 

16. Therotarypump of claim 1, wherein including a plu- 
rality of cylinders arranged in the axial direction. 

20 17. The rotary pump of claim 1 6, wherein the phase an- 
gle between the rotors in the cylinder blocks is equal 
to 360° /n, where n is the number of the cylinders. 



25 



30 



35 



40 



45 



50 



55 



6 



EP 1 593 849 A1 




EP 1593 849 A1 




EP 1 593 849 A1 




FIG. 3 



EP 1593 849 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/CN2004/000111 



A. CLASSIFICAnON OF SUBJECT MATTER 

IPC 7 F04C2/46J04C18/46 
According to IntBmational Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

LPC 7 F04C2/30^2^28^32^,^ 

18/34,18/344,18m8,18/356,18/38,18/40,lg/46; 



r>>nimeatanrjn searched other than mirnrnum documentation to the extent that such documents are included in the fields searched 

Chinese Utility Models and Inventions from 1985 to now 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

EPODOC, WPI, PAJ 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document; with indication, where appropriate, of the relevant passages 


Relevant to claim No, 


A 


USA4722672(ARraUR EJUNNEER) O2.FEB.88(02.02.88) 
column 2, line 6— cohimn 6, line 61 ffl Fig. 1,3,4, abstract 


1-17 


A 


CNAH48671 ( YUN XIAO YING ) 30.APR.97 ( 30.04.97) 


1-17 




the whole document 


1-17 


A 


CN,U,2084104 ( WANG DONGJLIN) 04.SEP.91 (01.09.91) 




the whole document 


1-17 


A 


WOA1,0073627(MERIJN CORP. PTY LTD) 07DEC.2000 (07.12.2000) 
Fig.l,6A-6B,7, abstract 


A 


EP,A2 5 0120993(BARMAG BARMBR MASCNFAB AG(DE)) 
10.OCT84 (10.10.84) Fig.1,4, abstract 


1-17 



0 Further documents are listed in the continuation of Box C. SI See patent family 



* Special categories of cited documents: 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier application or patent but published on or after the 

international filing date 
*%" document winch may throw doubts on priority claim (S) or 

which is cited to establish the publication date of another 

citation or other special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or 

other means 

T document published prior to the international filing date 
but later than the priority date claimed 



T later document published after the international tiling date 
or priority date and not in amflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to involve 
an inventive step when the document is taken alone 

T document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such 
documents, such combination being obvious to a person 
skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
10.MAR.2004 (10.05.2004) 



Date of mailing of the international search report 

20 -MY 2004 (2 0 -0 5-200^ 



Name and mailing address of the ISA/ 
5 XihichengRd, Jirnen Bridge, Haidian District, 
100088 Beijing, China 

Facsimile No. 86-10-62019451 



Authorized officer 



Telephone No. J 



10 



EP 1593 849 A1 



Form PCT/1SA 12 1 0 (second sheet) (January 2004) 

INTERNATIONAL SEARCH REPORT 



lntenttti oiiHl Application No. 

PCT/CN2004/000111 



C (Omtinuation). DOCUMENTS CONSIDERED TO BB RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passag e s 



Relevant to claim No. 



A 
A 

A 
A 
A 



CN,U,2077047 (XI' AN COMMUNICATION UNIVERSITY) 15.MAY.91 (15.05.91) 
Pig. 1 and abstract 

CNA 1299443 (YUNXUOYING) 13JUN.2001 (13.06.2001) 
the whok document 

GBA21 20323 (JAMES ESPIB MARTIN) 30.NOV.83 (30.11.83) 
the whole document 

USA5007813 ( CAIO NJN.DA COSTA) 16APR.91 (16.04.1991) 
the whole document 

US31,6250899(Sang Yong Lee KIAL)26 JUN.2001 (26.060001) 
the whole document 



12-13 
1-17 

1-17 
1-17 

1-17 



Form PCI7ISA/210 (continuation of second sheet ) (January 2004) 



11 



EP1593 849A1 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



ianal application No. 
PCT/CN2004/000111 



Patent document 
cited In search report 


Publication 
date 


Patent family 
members) 


Publication 
date 


USA4722672 


02-02-88 


JPA59158394 


07-09^84 






BPA0H9460 


26-09-84 






ESA8505768 


01-10-85 






USA4563137 


07-01-86 






CAA 1233364 


01-03-S8 


CNAU48671 


30-04_97 


WOA09737132 


09-10-97 






AUA2 148397 


22-10-97 


CN,U,2084104 


04-09-91 


NONB 




WO > A1 > 0073627 


07-12-2000 


CAA2374991 


07-12-2000 






AUA4900200 


18-12-2000 






EPA1210505 


05-06-2002 






BRA0011072 


23-07-2002 


EP,A2,0120993 


10-10-84 


AT,T,32775T 


15-03-88 






DEJD3375817D 


07^04-88 


CN,U,2077047 


15-05-91 


NONE 




CNA1299443 


13-06-2001 


NONE 




GBA2120323 


30-11-83 


NONE 




USA5007813 


16-04-91 


BRA8802997 


01-02-1990 


VSfi 1,6250899 


26-06-2001 


JPA10227289 


25-08-1998 






CNAH91277 


26-08-98 



Form PCT/ISA/21 0 (patent family annex) (January 2004) 



12 



DERWENT-ACC-NO: 



2004-391783 



DERWENT-WEEK: 200573 

COPYRIGHT 2006 DERWENT INFORMATION LTD 

TITLE: Rotary pump 

INVENTOR: YUN, X 

PATENT-ASSIGNEE: YUN X[YUNXI] 

PRIORITY-DATA: 2003CN-0 102542 (February 12, 2003) 

PATENT-FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC 

EP1 593849 A1 November 9, 2005 E 000 F04C 002/46 

CN 1482362 A March 17, 2004 N/A 000 F04C 002/46 

WO 2004072482 A1 August 26, 2004 C 000 F04C 002/46 

DESIGNATED-STATES: AL AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IT LI 
LT 

LU LV MC MK NL PT RO SE SI SK TR AE AG AL AM AT AU AZ BA BB BG BR BW BY BZ 
CA 

CH CN CO CR CU CZ DE DK DM DZ EC EE EG ES Fl GB GD GE GH GM HR HU ID IL IN 
IS 

JP KE KG KP KR KZ LC LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NA Nl NO NZ 
OM 

PG PH PL PT RO RU SC SD SE SG SK SL SY TJ TM TN TR TT TZ UA UG US UZ VC VN 
YU 

ZA ZM ZW AT BE BG BW CH CY CZ DE DK EA EE ES Fl FR GB GH GM GR HU IE IT KE 
LS 

LU MC MW MZ NL OA PT RO SD SE SI SK SL SZ TR TZ UG ZM ZW 
APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

EP1593849A1 N/A 2004EP-0709979 February 1 1 , 2004 

EP1593849A1 N/A 2004WO-CN00111 February 1 1 , 2004 

EP1593849A1 Based on WO2004072482 N/A 

CN 1482362A N/A 2003CN-01 02542 February 12, 2003 

WO2004072482A1 N/A 2004WO-CN001 1 1 February 1 1 , 2004 

INT-CL(IPC): F04C002/46, F04C018/46 
ABSTRACTED-PUB-NO: CN 1482362A 



5/12/06, EAST Version: 2.0.3.0 



BASIC-ABSTRACT: 



NOVELTY - The invention discloses an impeller pump for altering the separating 
apparatus of the high pressure chamber and the low pressure chamber, the 
invention is characterized by simple structure, better manufacturability, 
reliable sealing and improved volumetric efficiency. 

CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS: ROTATING PUMP 

DERWENT-CLASS: Q56 



SECONDARY-ACC-NO: 

Non-CPI Secondary Accession Numbers: N2004-311722 



5/12/06, EAST Version: 2.0.3.0 



